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3 <110> APPLICANT: HOSHINO, Tatsuo 

4 OJIMA, Kazuyuki 

5 SETOGUCHI, Yutaka 

7 <120> TITLE OF INVENTION: AS TAXANTH I N SYNTHETASE 
9 <130> FILE REFERENCE: ASTAXANTHIN SYNTHETASE 

C--> 11 <140> CURRENT APPLICATION NUMBER: US/10/066 , 007A 

C--> 12 <141> CURRENT FILING DATE: 2002-02-01 

14 <150> PRIOR APPLICATION NUMBER: EP 99104668.1 

15 <151> PRIOR FILING DATE: 1999-03-09 

17 <150> PRIOR APPLICATION NUMBER: EP 00101666.6 

18 <151> PRIOR FILING DATE: 2000-02-01 
20 <160> NUMBER OF SEQ ID NOS : 31 

22 <170> SOFTWARE: Patentln Ver. 2.1 

24 <210> SEQ ID NO: 1 

25 <211> LENGTH: 557 

26 <212> TYPE: PRT 

27 <213> ORGANISM: Phaffia rhodozyma 
29 <220> FEATURE: 

3 0 <221> NAME /KEY: TRANSIT 
31 <222> LOCATION: (1)..(26) 
33 <400> SEQUENCE: 1 



34 


Met Phe 


He 


Leu 


Val 


Leu 


Leu 


Thr Gly Ala 


Leu Gly Leu Ala Ala 


Phe 


35 


1 






5 








10 


15 




37 


Ser Trp 


Ala 


Ser 


He 


Ala 


Phe 


Phe Ser 


Leu 


Tyr Leu Ala Pro Arg 


Arg 


38 




20 








25 




30 




40 


Ser Ser 


Leu 


Tyr 


Asn 


Leu 


Gin 


Gly Pro 


Asn 


His Thr Asn Tyr Phe 


Thr 


41 




35 










40 




45 




43 


Gly Asn 


Phe 


Leu Asp 


He 


Leu 


Ser Ala Arg 


Thr Gly Glu Glu His 


Ala 


44 


50 










55 






60 




46 


Lys Tyr Arg 


Glu Lys 


Tyr 


Gly 


Ser Thr 


Leu 


Arg Phe Ala Gly He 


Ala 


47 


65 








70 








75 


80 


49 


Gly Ala 


Pro 


Val 


Leu 


Asn 


Ser 


Thr Asp 


Pro 


Lys Val Phe Asn His 


Val 


50 






85 








90 


95 




52 


Met Lys 


Glu 


Ala 


Tyr 


Asp 


Tyr 


Pro Lys 


Pro 


Gly Met Ala Ala Arg 


Val 


53 






100 








105 




110 




55 


Leu Arg 


He 


Ala 


Thr 


Gly 


Asp 


Gly Val Val 


Thr Ala Glu Gly Glu 


Ala 


56 




115 










120 




125 


Ala 


58 


His Lys 


Arg 


His 


Arg 


Arg 


He 


Met He 


Pro 


Ser Leu Ser Ala Gin 


59 


130 










135 






140 




61 


Val Lys 


Ser 


Met 


Val 


Pro 


He 


Phe Leu 


Glu 


Lys Gly Met Glu Leu 


Val 


62 


145 








150 








155 


160 


64 


Asp Lys 


Met 


Met 


Glu 


Asp 


Ala 


Ala Glu 


Lys 


Asp Met Ala Val Gly 


Glu 


65 






165 








170 


175 
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67 Ser 


Ala 


Gly Glu 


Lys 
i 


Lvs 


Ala 


Thr 


Arq 


Leu 


Glu 


Thr 


Glu 


Glv 


Val 


Asp 


68 






180 










185 










190 






70 Val 


Lys 


Asp 


Trp 


Val 


Gly 


Arg 


Ala 


Thr 


Leu 


Asp 


Val 


Met 


Ala 


Leu 


Ala 


71 




195 










200 










205 








73 Gly Phe 


Asp 


Tyr 


Lys 


Ser 


Asp 


Ser 


Leu 


Gin 


Asn 


Lys 


Thr 


Asn 


Glu 


Leu 


74 


210 










215 










22 0 










76 Tyr Val 


Ala 


Phe 


Val 


Glv 


Leu 


Thr 


Asp 


Gly 


Phe 


Ala 


Pro 


Thr 


Leu 


Asp 


77 225 










23 0 










235 










240 


79 Ser 


Phe 


Lys 


Ala 


He 


Met 




Asp 


Phe 


Val 


Pro 


Y 


Phe 




Thr 


Met 


80 








245 










PRO 
~> \j 










9 RR 

z j j 




82 Lys 


Arg 


Arg 


His 


Glu 


He 


Pro 


Leu 


Thr 


Gin 


Glv 


Leu 


Ala 


Val 


Ser 


Arg 


83 






260 










9 fiR 
















85 Arg Val 


Gly 


He 


Glu 


Leu 


Met 


Glu 


Gin 


Lys 


Lys 


Gin 


Ala 


v Ql 


uc li 


uiy 


O D 




275 










2 80 










9ft R 








88 Ser 


Ala 

Ala 


Ser Asp 


Gin 


Ala 


Val 


Asp 


Lys 


Lys 


Asp 


Val 


Gin 


m v 

vjxy 




Asp 


ft Q 


Z y U 










2 95 










O \J \J 










y j. j.j.e 


Leu 


Ser 


Leu 


Leu 


Val 


Arg 


Ala 


Asn 


He 


Ala 


Ala 


Asn 


Leu 


Pro 


Glu 


09 "jnt; 










■31 n 










-D JlZj 










^ 9 n 

,5 Z U 




fin 
VjrXIl 


Lys 


Leu 


Ser 


Asp 


Glu 


Glu 


Val 


Leu 


Ala 


Gin 


lie 


Q T- 


rioil 


JLlG LI 


QR 








^ 9 R 

~J Z3 










1 1 n 

J J u 










^ ^ R 

J J D 




Q7 Tai, 
y / i-ifc: Li 




Ala Gly 






J. 11.L 


OCI 


C /2i "J- 

OCI 


Th-r 

J. ill 


v ai. 


uc u. 


J. 111. 


i3 -P 


i y ic- L- 


c 11C 


98 






340 










J *± Z) 










i r n 

J J V 








Arn 


Leu 


Ser 


Glu 


Asp 


Lys 


Ala 


Val 


Gin 


Asp 


Lys 


Leu 




Glu 


Glu 


101 




355 










360 










"3 6 R 

J O -J 








103 He 


Cys 


Gin 


He 


Asp 


Thr 


Asp 




Pro 


Thr 


J-iC u. 




OX LI 


Jut: LI 


7\ o T~l 




104 


370 










17R 










7 ft n 










106 Leu 


Pro 


Tyr 


Leu 


Glu 


Ala 


Phe 


Val 


Lys 


Glu 


Ser 


Leu 


Arg 


Leu 


Asp 


Pro 


107 385 










~> Z7 \J 










J 










4-00 
*± u u 


109 Pro 


Ser 


Pro 


Tyr 


Ala 


Asn 


Arg 


Glu 


Cys 


Leu 


Lys 


Asp 


Glu 


Asp 


Phe 


He 


110 








405 










41 n 










41 R 

*± j. j 




112 Pro 


Leu 


Ala 


Glu 


Pro 


Val 


He 


Glv 


A TO 


Asp 


Glv 


Ser 


Val 


He 


Asn 


Glu 


113 






420 










425 










430 






115 Val 


Arg 


He 


Thr 


Lys 


Glv 


Thr 


Met 


Val 


Met 


Leu 


Pro 


Leu 


Phe 


Asn 


He 


116 




435 










440 










445 








118 Asn 


Arg 


Ser 


Lys 


Phe 


He 


Tvr 


Glv 


Glu 


Asp 


Ala 


Glu 


Glu 


Phe 


Aro 


Pro 


119 


450 










455 










460 










121 Glu 


Arg 


Trp 


Leu 


Glu 


Asp 


Val 


Thr 


Asp 


Ser 


Leu 


Asn 


Ser 


He 


Glu 


Ala 


122 465 










470 










475 










480 


124 Pro 


Tyr 


Gly 


His 


Gin 


Ala 


Ser 


Phe 


He 


Ser 


Gly 


Pro 


Arg 


Ala 


Cys 


Phe 


125 








485 










490 










495 




127 Gly 


Trp 


Arg 


Phe 


Ala 


Val 


Ala 


Glu 


Met 


Lys 


Ala 


Phe 


Leu 


Phe 


Val 


Thr 


128 






500 










505 










510 






13 0 Leu 


Arg 


Arg 


Val 


Gin 


Phe 


Glu 


Pro 


He 


He 


Ser 


His 


Pro 


Glu 


Tyr 


Glu 


131 




515 










520 










525 








133 His 


He 


Thr 


Leu 


He 


He 


Ser 


Arg 


Pro 


Arg 


He 


Val 


Gly 


Arg 


Glu 


Lys 


134 


530 










535 










540 










13 6 Glu 


Gly 


Tyr 


Gin 


Met 


Arg 


Leu 


Gin 


Val 


Lys 


Pro 


Val 


Glu 








137 545 










550 










555 












140 <210> SEQ ID NO 


: 2 
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141 


<211> LENGTH: 1932 


























140 


<212> TYPE: DNA 






























<213> ORGANISM: 


Phaffia rhodozyma 


















1*1 J 


<220> FEATURE: 




























1 A £ 
1 *± O 


<221> NAME/KEY: 


CDS 


























1 A1 


<222> LOCATION: 


(33) 


. . (1706) 






















1 A Q 


<22 0> FEATURE: 






























<221> NAME/KEY: 


polyA site 






















Ibl 


<222> LOCATION: 


(1871) 
























153 


<220> FEATURE: 




























1 IT A 

lb4 


<221> NAME / KEY : 


mRNA 
























1 r r 

lbb 


<222> LOCATION: 


(14) 


. . (1891) 






















157 


<400> SEQUENCE: 


2 




























gaatteggea cgaggccacc tactttctcc at 


a Ly 




alt 




yLt 


ttg 


etc 


53 
















lUCL 


P"h 0 


lie 


Leu 


Va 1 
v d x 




Uc Li. 




160 














1 


















aca ggt get tta 




ctg 


get 


get 


LLC 


LLd 


tgg 


gea 


u \_ ^ 


dLd 




L- L- \^ 


101 


163 


inr yj±y ais iieu 


tjiy 


Leu 


A "1 -a 

Ala. 


A "I -a 
Hid 




Ser 


Trp 


Ala 

Aia 


Ser 


lie 


Aid 


r'lie 




164 


1 u 








ID 










^ u 










loo 


ttc agt ctt tac 


etc 


get 


ccg 


a gg 


cga 


LCI 


4- y-1 -> 

LCd 


ctg 


LdL 


aac 


LLL 


cag 


-L *± J7 


lb / 


trie oci jueu lyi 


Leu 


2\1 a 
r\±. d 




Arg 




Ser 


Ser 


Leu 


iyr 


A on 


T.oi l 
lie U. 


m n 

VJl 11 




168 






























1 HA 

J. / u 


ggc ccg aat cat 


acc 


aac 


t- a r* 
LdC 


t- t- t- 


aca 


gg c 


a a -i- 

del u 


■K f "h 
ILL 


Ltd 


rra r* 
gdU 


dit 


f"< t~ r 1 


1 97 


1 /I 


Gly Pro Asn His 


Thr 


Asn 


Tyr 


Phe 


Thr 


Hi \r 

vjiy 


A on 


Pin 0 
r 11c 


T ,01 1 




11c 


Leu 




1 /z 


40 




45 
























1/4 


tea get cgt aca 


ggt 


gaa 


gag 


cat 


gcg 


ctcty 


L aL 


ana 
ay d 


y dd 


ddd 




y y a 


245 


1 /O 


Ser Ala Arg Thr 


Gly 


Glu 


Glu 


His 


Ala 


Lys 


xyr 


Arg 


\D J- LI 




iyr 


fJl V 




1 /o 




60 










O D 










7 n 






1 TO 

1/0 


age acc etc egg 


ttt 


get 


ggg 


ate 


get 


gg a 


gea 




yLL 


ttg 


aac 


t eg 


293 


1 HQ 

1 / y 


Ser Thr Leu Arg 


Phe 


Ala 


Gly 


He 


Ala 




Aid 


f L. O 


\7a 1 
vdi 


Leu 


noli 


OCl 




1 0 u 


75 










80 










ft R 










acc gat ccg aaa 


gtc 


ttc 


aac 


cat 


gtg 


atg 


aaa 


gaa 


gee 


tac 


gac 


tat 


341 


100 


Thr Asp Pro Lys 


Val 


Phe 


Asn 


His 


Val 


I'lC u 






Ala 




Asp 


Tvr 
lyi 




1 Ail 
_L O *± 


90 








95 










100 










x 0 0 


ccg aaa cct ggt 


atg 


gee 


get 


cga 


gtg 


etc 


aga 


att 


apt 


acc 




gat 


389 


1 R7 
x O / 


Pro Lys Pro Gly 


Met 


Ala 


Ala 


Arg 


Val 


Leu 


Ara 

y 


He 


Ala 


Thr 


Glv 


Asp 




TOO 

loo 


105 






110 










I 1 c 

II J 












190 


ggt gtt gtt acg 


gcg 


gaa 


ggt 


gaa 


get 


cat 


aag 


cga 


cat 


cga 


agg 


ate 


437 


191 


Gly Val Val Thr 


Ala 


Glu 


Gly 


Glu 


Ala 


His 


Lys 


Arg 


His 


Arg 


Arg 


He 




192 


120 




125 










130 










135 




194 


atg ate ccc tct 


ctg 


tec 


get 


cag 


gee 


gtt 


aag 


teg 


atg 


gtc 


cca 


att 


485 


195 


Met lie Pro Ser 


Leu 


Ser 


Ala 


Gin 


Ala 


Val 


Lys 


Ser 


Met 


Val 


Pro 


He 




196 




140 










145 










150 






198 


ttc tta gaa aaa 


ggt 


atg 


gaa 


ctt 


gtc 


gac 


aag 


atg 


atg 


gag 


gat 


gcg 


533 


199 


Phe Leu Glu Lys 


Gly 


Met 


Glu 


Leu 


Val 


Asp 


Lys 


Met 


Met 


Glu 


Asp 


Ala 




200 


155 










160 










165 








202 


get gag aag gat 


atg 


gee 


gtg 


gga 


gag 


teg 


gee 


ggt 


gaa 


aag 


aag 


gea 


581 


203 


Ala Glu Lys Asp 


Met 


Ala 


Val 


Gly 


Glu 


Ser 


Ala 


Gly 


Glu 


Lys 


Lys 


Ala 




204 


170 








175 










180 
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206 


acc 


aga 


etc 


gag 


acc 


gaa 


qqa 


QtC 


qat 


qta 


aag 


aat 

ZD 


tqq 

ZD ZD 


qtC 


qqt 

ZD ZD 


cqa 

ZD 


629 


207 


Thr Arg Leu Glu 


Thr 


Glu 


Gly 


Val 


Asp 


Val 


Lvs 


ASP 


Trp 


Val 


Gly 


Arq 




208 




185 










190 










195 












210 


get 


act 


ctg 


gac 


otc 

ZD *- 


atcr 

*-* ^ ZD 


get 


ctt 


gca 


qqa 


ttt 


gac 


tat 


aag 


aqc 


gac 


677 


211 


Ala 


Thr 


Leu Asp 


Val 


Met 


Ala 


Leu 


Ala 


Glv 


Phe 


Asp 


Tvr 


Lvs 


Ser 


Asp 




212 


200 










205 










210 










215 




214 


teg 


etc 


cag 


aac 


aao 


acc 


aat 


qaq 

ZD 


etc 


tat 


gtc 


get 


ttt 


gtc 


qqa 


ctt 


725 


215 


Ser 


Leu 


Gin 


Asn 


Lys 


Thr 


Asn 


Glu 


Leu 


Tvr 


Val 


Ala 


Phe 


Val 


Glv 


Leu 




91 

Z, _L O 










220 










225 










230 






218 


acc 


gat 


ggg 


ttt 


get 


cct 


acc 


ttg 


gac 


teg 


ttc 


aag 


act 

ZD 


ate 


atg 


tqq 

^ZDZD 


773 


219 


Thr Asp Gly Phe 


Ala 


Pro 


Thr 


Leu 


Asp 


Ser 


Phe 


Lys 


Ala 


He 


Met 


Trp 




99 0 








235 










240 










245 








999 

£t £t 


gat 


ttt 


gta 


cct 


tac 


ttc 


cga 


act 


atg 


aaa 


caa 


aga 


cat 


aaa 


at a 


cct 


821 


99 7 


Asp 


Phe 


Val 


Pro 


iyi 


tr lie 


7\ >~/~r 
ni y 






XJjr £3 


Arg 


Arg 


His 


Glu 


He 


Pro 




99 A 






250 










9 R R 

Z J J 










260 










226 


ttg 


act 


caa 


gga 


tta 




gtt 


tec 


cga 


cga 


att 


aaa 

yyy 


ate 


aaa 
y a y 


ctt 


atg 


869 


9 9 "7 


Leu Thr Gin Gly 


Leu 


Al 3 

Jr\± CX 


Val 


Cfly> 

OCX 


Arg 




v a x 


vjx y 


X X c 


vjX LI 


XJC Li 


Mf=»t 

1*1 C L. 




9 9 A 
z ^ o 




265 










97D 










275 












9 7 0 


gag 


caa 


aag 


aag 


cag 


gee 


at cr 

y L y 


Ctt 


aac 
yy v* 


tea 


get 


tec 


gat 


cag 


get 


qtt 

y 


917 


9 7 1 
Z J X 


Glu 


Gin 


Lys 


Lys 


VjiXII 


r\J-CL 


V GL X 


XjC IX 


ri~\ v 


Cpr- 
OCX 


Ala 


Ser 


Asp 


Gin 


Ala 


Val 




9 7 9 


280 










^ O J 










9 QO 
4 y \j 










295 




974 


gat 


aaa 


aag 


gat 


gtt 


caa 


yy L 




gat 


ate 


eta 


agt 


etc 


eta 


ata 
y u y 


aaa 


965 


97 ^ 

Z O -J 


Asp 


Lys 


Lys 


Asp 


Val 


Gin 


Gly 


Arg 


Asp 


He 


Leu 


Ser 


Leu 


Leu 


Val 


Ara 

j-ii_ y 




97 £ 

Z JO 










7 n o 










7 o r 

o \j zd 










310 






97R 

^ JO 


gca 


aac 


ate 


gee 


OC*C 


aac 


ctg 


cct 


gaa 


tct 


caa 


aag 


eta 


tec 


gat 


aaa 
y a y 


ioi: 


9 7 Q 


Ala 


Asn 


He 


Ala 


r\J.CL 




Jjc u. 


r iu 


VJX u. 


OCX 




xjy jd 


XJC LI 


C p> y 
ocx 




Glu 




z, *± u 








315 










79 n 

J^ u 










325 








242 


gag 


gta 


etc 


get 


cag 


ate 


agt 


aac 


ctg 


tta 


ttt 


get 


aaa 
yy a 


tat 


aaa 

ZD 


act 


106 


243 


Glu 


Val 


Leu 


Ala 


Gin 


He 


Ser 


Ash 


Leu 


Leu 


Phe 


Ala 


Glv 


Tvr 

x y x 


Glu 


Thr 




244 






330 










335 










340 










246 


tct 


teg 


aca 


gtc 


ttg 


aca 


taa 

uyy 


atg 


ttt 


cac 


cga 


etc 


tea 


oaa 

^-j w. 


qac 


aaa 


110 


247 


Ser 


Ser 


Thr 


Val 


Leu 


Thr 


Trn 


Met 


Phe 


His 


Arg 


Leu 


Ser 


Glu 


Asp 


Lys 




248 




345 










350 










355 












250 


gec 


gtt 


cag gat 


aaa 


ctt 


cga 


gaa 


gaa 


att 


tqt 


caq 


ate 


qac 


acq 


qat 

ZD 


115 


251 


Ala Val Gin Asp 


Lys 


Leu 


Arq 

«*■ zz3 


Glu 


Glu 


He 


Cvs 


Gin 


He 


Asp 


Thr 


Asp 
x^ 




252 


360 










365 










370 










375 




254 


atg 


cct 


acg 


eta 


qac 


qaa 


ctt 


aat 


gcg 


ttg 


cct 


tat 


etc 


gaa 


gcg 


ttt 


120 


255 


Met 


Pro 


Thr 


Leu 


Asp 


Glu 


Leu 


Asn 


Ala 


Leu 


Pro 


Tyr 


Leu 


Glu 


Ala 


Phe 




256 










3 80 










385 










3 90 






258 


gtt 


aag 


gag 


tct 


Ctt 


cgt 


eta 


gac 


cct 


cct 


agt 


ccg 


tat 


get 


aac 


cgt 


125: 


259 


Val 


Lys 


Glu 


Ser 


Leu 


Arg 


Leu 


Asp 


Pro 


Pro 


Ser 


Pro 


Tyr 


Ala 


Asn 


Arg 




260 








395 










400 










405 








262 


gaa 


tgc 


tta 


aag 


gat 


gaa 


gac 


ttc 


ate 


cca 


ctt 


gee 


gag 


cct 


gtc 


att 


130 


263 


Glu 


Cys 


Leu 


Lys 


Asp 


Glu 


Asp 


Phe 


He 


Pro 


Leu 


Ala 


Glu 


Pro 


Val 


He 




264 






410 










415 










420 










266 


ggt 


cga gat 


ggg 


teg 


gtc 


ate 


aac 


gag 


gtc 


egg 


ate 


acg 


aaa 


gga 


acg 


134 


267 


Gly Arg Asp Gly 


Ser 


Val 


He 


Asn 


Glu 


Val 


Arg 


He 


Thr 


Lys 


Gly 


Thr 




268 




425 










430 










435 












270 


atg 


gtc 


atg 


ctt 


ccg 


ttg 


ttc 


aac 


ate 


aat 


cgt 


tea 


aag 


ttc 


att 


tat 


139' 
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RAW SEQUENCE LISTING DATE: 10/22/2004 

PATENT APPLICATION: US/10/066 , 007A TIME: 11:29:22 



Input Set : A:\SeqListing0128572.txt 
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271 


Met Val Met Leu 


Pro 


Leu 


Phe 


Asn 


He 


Asn 


Arq 

ZD 


Ser 


Lys 


Phe 


He 


Tyr 




272 


440 






445 










450 










455 




274 


gga gaa gat gca 


gaa 


gaa 


ttc 


aga 


ccq 


qaq 


aqq 

ZJ Zj 


tqq 

ZJ ZD 


ctt 


qaq 


qac 

ZJ 


gta 


1445 


275 


Gly Glu Asp Ala 


Glu 


Glu 


Phe 


Arg 


Pro 


Glu 


Arg 


Trp 


Leu 


Glu 


Asp 


Val 




276 






460 










465 










470 






278 


aca gac teg etc 


aac 


aqt 


att 


qaa 


qca 

ZJ 


CCC 


tat 


gga 


cac 


caq 

^~"-*ZJ 


qcq 

ZJ ZJ 


age 


1493 


279 


Thr Asp Ser Leu 


Asn 


Ser 


He 


Glu 


Ala 


Pro 


Tyr 


Gly 


His 


Gin 


Ala 


Ser 




280 




475 










480 










485 








282 


ttt ate tct gga 


ccc 


aqa 


act 


tgc 


ttt 


ggt 


tgg 


cga 


ttt 


get 


gtc 


gec 


1541 


283 


Phe lie Ser Gly 


Pro 


Arg 


Ala 


Cys 


Phe 


Gly 


Trp 


Arg 


Phe 


Ala 


Val 


Ala 




284 




490 








495 










500 










286 


gag atg aag gec 


ttc 


ttg 


ttt 


gtc 


act 


etc 


cgt 


egg 


gtc 


cag 


ttc 


gag 


1589 


287 


Glu Met Lys Ala 


Phe 


Leu 


Phe 


Val 


Thr 


Leu 


Arg 


Arg 


Val 


Gin 


Phe 


Glu 




288 


505 






510 










515 












290 


ccc ate ate tct 


cat 


cca 


gag 


tac 


gag 


cac 


ate 


acc 


ttg 


ate 


att 


tec 


1637 


291 


Pro lie lie Ser 


His 


Pro 


Glu 


Tyr 


Glu 


His 


He 


Thr 


Leu 


He 


He 


Ser 




292 


520 






525 










530 










535 




2 94 


cgt cct cga ate 


gtt 


ggt 


aga 


gag 


aag 


gag 


ggg 


tac 


cag 


atg 


cgt 


ttg 


1685 


295 


Arg Pro Arg lie 


Val 


Gly 


Arg 


Glu 


Lys 


Glu 


Gly 


Tyr 


Gin 


Met 


Arg 


Leu 




2 96 






540 










545 










550 






298 


cag gtc aag ccg 


gtc 


gaa 


tga 


gttgattctt catatgttaa gagaagttct 


1736 


2 99 


Gin Val Lys Pro 


Val 


Glu 
























300 




555 




























302 


atatctgaga atgtgtgact aggacaatgc cttctttgta 


tcgatttgtt 1 


tctcataccc 


1796 


304 


gggcaggege tatgacttct aegtegtcta tcgtcgctct 


ggactctctt cttaccctat 


1856 


306 


atattattcc atccgaaaaa aaaaaaaaaa aaaaaaaaaa 


aaaaagegge cgctcgagcc 


1916 


308 


ggctcgtgcc gaattc 
























1932 


311 


<210> 


SEQ ID NO: 


: 3 


























312 


<211> 


LENGTH: 3 96 9 


























313 


<212> 


TYPE: DNA 




























314 


<213> 


ORGANISM: 


Phaffia rhodozyma 


















316 


<220> 


FEATURE : 




























317 


<221> 


NAME/KEY: 


5 'UTR 
























318 


<222> 


LOCATION: 


(517) . . 


(518) 






















320 


<220> 


FEATURE : 




























321 


<221> 


NAME /KEY: 


intron 
























322 


<222> 


LOCATION: 


(784) . . 


(898) 






















324 


<220> 


FEATURE : 




























325 


<221> 


NAME /KEY : 


intron 
























326 


<222> 


LOCATION: 


(1016) . 


. (1087) 




















328 


<220> 


FEATURE : 




























329 


<221> 


NAME /KEY: 


intron 
























330 


<222> 


LOCATION: 


(1180) . 


. (1302) 




















332 


<220> 


FEATURE : 




























333 


<221> 


NAME /KEY: 


intron 
























334 


<222> 


LOCATION: 


(1518) . 


. (1600) 




















336 


<220> 


FEATURE : 




























337 


<221> 


NAME /KEY: 


intron 
























338 


<222> 


LOCATION: 


(1635) . 


. (1723) 
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RAW SEQUENCE LISTING ERROR SUMMARY 
PATENT APPLICATION: US/10/066 , 007A 



DATE: 10/22/2004 
TIME: 11:29:23 



Input Set : A:\SeqListing012 8572.txt 
Output Set: N:\CRF4\10222004\J066007A.raw 



3 lease Note: 

Jse of n and/or Xaa have been detected in the Sequence Listing. Please review the 
Sequence Listing to ensure that a corresponding explanation is presented in the <220> 
zo <223> fields of each sequence which presents at least one n or Xaa. 

5eq#:15; N Pos . 3,6,15,18,21 

3eq#:16; N Pos . 3,6,9,12,18,24 

3eq#:25; N Pos. 15,21,27,30 

3eq#:26; N Pos. 6,9,24,30 
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VERIFICATION SUMMARY 

PATENT APPLICATION: US/10/066 , 007A 



DATE: 10/22/2004 
TIME: 11:29:23 



Input Set : A:\SeqListing0128572.txt 
Output Set: N:\CRF4\10222004\J066007A.raw 



L:ll M:270 C: Current Application Number differs, Replaced Current Application Number 

L:12 M:271 C: Current Filing Date differs, Replaced Current Filing Date 

L:644 M:341 W: (46) "n" or "Xaa" used, for SEQ ID#:15 after pos . : 0 

L:687 M:341 W: (46) "n" or "Xaa" used, for SEQ ID#:16 after pos . : 0 

L:826 M:341 W: (46) "n" or "Xaa" used, for SEQ ID#:25 after pos . : 0 

L:859 M:341 W: (46) "n" or "Xaa" used, for SEQ ID#:26 after pos . : 0 
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